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(54) Data mangement system for memory card 

(57) A memory card (10) for storing data is provided with a storage area divided into storage units (14) each having a 
predetermined storage capacity. The storage area also has at least two management areas (16A, 16B) for storing 
information about data stored in each storage unit. The management areas are updated one after the other to prevent data 
loss in the event of supply interruption during a write operation. Suggested applications include electronic still cameras. 
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MEMORY CARD AND DATA MANAGE 
SYSTEM IN MEMORY CARD 



The present invention relates to a memory card for 
storing data such as image data, and more particularly to a 
data management system for managing a storage state of the 
data. 

Recently, for instance, in an electronic still 
camera, there becomes such a tendency that a compact IC 
memory card using a semiconductor memory is used, instead of 
a floppy disc, as a medium for recording image data 
representative of an image captured. 

In a system using such a memory card, for example, 
the field of electronic still cameras, a system for storing 
in a memory card data representative of an image captured 
together with management data representative of the order of 
storage and indication of an storage area occupied is 
proposed by a co-pending Japanese patent application, 
No. 120073/1987, filed in the name of the same as of the 
present application. Also, in a co-pending Japanese patent 
application, No. 10997/1989, filed in the name of the same as 
of the present application, there is proposed a memory 
management system capable of efficiently storing data in 
variable size. According to such a memory management system, 
there is so arranged that a memory card is provided with a 
storage-area divided into a plurality of clusters (storage 
unit), and the storage of information is managed on each 
cluster. In this system, the relationship of ones of a 
plurality of clusters in which an image field of information 



t 



is s^&ed is indicated on a memory alloc^||n table (MAT) and 
a cI^Ter in which the beginning portioWR the image field 
of information is stored is indicated on a directory. 



5 In the memory card of the abovementioned data 

management system, the management data such as the management 
table referred to as MAT and the directory is stored in, for 
instance, the beginning area of the storage areas of the 
memory card. In the electronic still camera side, on the 
10 other hand, the information on the management area is read 
out to determine a storage location for image data to be 
newly stored in the memory card, and in addition, new 
management information is produced and stored in the memory 
card. 

15 

By the way, as the memory card for use in such a 
system, hitherto, there is used a static RAM (SRAM) capable 
of performing high speed read out and writing operations. 
However, the SRAM is a volatile semiconductor memory, and 

20 thus it needs a battery for backup. Further, an SRAM for 
storing a large storage capacity of data such as image data 
becomes expensive, and then the cost of the memory card 
becomes high. In view of those problems, recently, it has 
been scrutinized that an EEPROM (electrically, erasable 

25 programmable read only memory), that is, a nonvolatile 
semiconductor memory which is inexpensive and needs no backup 
battery, is employed in the memory card. The EEPROM is 
excellent in a memorable period as exceeding 10 years without 
a battery, and recently, be provided with reading or writing 

30 speed equal to that of an SRAM. Further, there has been 
developed an EEPROM which is about one-fourth of SRAM in cost. 

In the EEPROM, however, when programming or 
rewriting is performed, there is needed such a two-step 
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operat^j^that the previously written data^^rased and then 
a new writing is performed. As the erasing method, there are 
known two types one of which is a batch erasing type (flush 
type), the other a block erasing type. According to an EEPROM 
in which a block erasing is performed, similar to an SRAM, it 
is possible to perform rewriting in units of block. However, 
in a case where the conventional data management system as 
mentioned above is employed in such an EEPROM, it has been 
associated with the following drawback. That is, management 
area of the memory card is provided with only one header. 
Thus, if there is occurrence of an accident such as 
disconnection of the electric power supply at the 
system (camera) when rewriting of the management information 
is carried out, it is feared that the management information 
is completely lost, in the worst case, since it is after 
erasing of the management information. The complete loss of 
the management information makes it impossible to develop the 
-contents of the card to externals, and thus it is feared that 
the memory card is unavailable thereafter. 



It is therefore an object of the present invention 
to provide a memory card and a data management system for the 
memory card capable of providing improvement of security of 
the memory card, avoiding the complete loss of the management 
information, even in case of the worst, if an accident 
occurs when the management information is written into the 
memory card. 

In accordance with the present invention, there is 
provided a memory card detachably connectable to a host 
processing apparatus for storing data transmitted from the 
host processing apparatus. The memory card is provided with a 
storage area divided into a plurality of storage units each 
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1 havi^^a predetermined storage capacLfa^ In the memory 
car^Pthe storage area is provided^^th at least two 
management areas each for storing management information for 
managing a storage state of data stored in each storage unit. 

5 

Further, in accordance with the present invention, 
there is provided a storage management system in a memory 
card detachably connectable to a host processing apparatus 
for storing data transmitted from the host processing 

10 apparatus and in addition management information for the 
data. In the system, the memory card is provided with at 
least two management areas each for storing management 
information for managing a storage state of data, and the host 
processing apparatus provides such a control that when data 

15 of the memory card is rewritten, the previous management 
information stored in the memory card is read out from one of 
the management areas to produce new management information as 
to rewriting of the data, and the refreshed management 
information is written into the at least two management areas 

20 of the memory card. 

Furthermore, in accordance with the present 
invention, there is provided a storage management system in 
a memory card detachably connectable to a host processing 

25 apparatus for storing data transmitted from the host 
processing apparatus and in addition management information 
for the data. In the system, the memory card is provided with 
at least two management areas each for storing management 
information for managing a storage state of data. The memory 

30 card is adapted, in rewriting of data, to write management 
information after rewriting into one of the at least two 
management areas, and after completion of writing, to 
transcribe the management information written into the one 
management area to the other management area, so that the 
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refre^^imanagement information is store^^ the at least 
two management areas. 



The objects and features of the present invention 
will become more apparent from the consideration of the 
following detailed description taken in conjunction with the 
accompanying drawings in which: 

FIG. 1 is a block diagram showing an illustrative 
embodiment of a memory card according to the present 
invention; 

FIG. 2 is a view showing an example of 
construction of storage areas of the memory card in the 
illustrative embodiment of the present invention; 

FIG. 3 is a conceptual view showing a storage 
system applied to the embodiment of the present invention; 

FIGS. 4 and 5 are diagrams for explanation which 
exemplarily show formats of a packet attribute in the example 
of construction of the storage areas shown in FIG. 2; and 

FIG. 6 is a schematic block diagram exemplarily 
showing an application of the present invention to a digital 
electronic still camera. 



Referring to the accompanying drawings, further 
details of the embodiment of a memory card and a data 
management system for the memory card according to the 
present invention will be given herein after. 

As shown in FIG. 1, a memory card 10 according to 
an illustrative embodiment is provided with a storage unit 1 
for storing data, a controller 3 for performing a control of 
read/write of the data to storage areas of the storage unit, 
and a connector unit 5 attachable to or detachable from a 



1 hos^rocessing apparatus such as ajjfilectronic still 

fd with two data 
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sM^-ocessing apparatus such as an^l 
canflR- The storage unit 1 is pro>^^d 
management areas 16A and 16B. 



The storage'unit 1 is constructed by a block 
erasing type of EEPROM. As shown in FIG. 2, the EEPROM has a 
storage area splitted into clusters 14 each having 
apredetermined storage capacity. In the EEPROM, the erasingfs 
performed in units of cluster. First one (#0) of theplusters 
14 is assigned with a first management data area 16Afn which 
management data for image data is stored. Second cluster (#1) 
is assigned with a second management data area 16B in which 
the same management data for image data isstored. The 
remainder of the storage area 14 according to the 
illustrative embodiment is used as image data areas 20 in 
which image data are stored. The storage capacity of the 
cluster 14 may be optionally determined. For example, the 
capacity may be of a size enough to store a fraction of 
a positive integer for image data, which is necessary to 
represent a picture image in the form of a standard video 
signal format, and called "a packet" (FIG. 3). The packet 22 
may be interpreted to be a data unit including an audio 
data related to the image data. 

In each of the management data areas 16A and 16B, 
as shown in FIG. 2, there are stored a header 16a. a packet 
attribute 16c, a directory (DIR) 16d and a memory allocation 
table (MAT) 16e. 

In the illustrative embodiment, basically, a single 
packet of image data 22 is stored in an optional cluster 14. 
Stored in the MAT area 16e are data, that is, MAT data, 
indicating the relationship of the clusters 14 *hich have 
stored the single packet of image data 22. The MAT data, for 
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1 exampjflfcps shown in FIG. 3, Jn conjunct i^^i th the cluster 
14 st^nng a part of the single packet oT image data 22, 
includes identification information, such as numerical 
figures, pointing out another cluster in which stored is 
5 another part of the remainder of the image data 22, which is 
directly associated with the former part of the image data 
22. When there is no remainder of the image data 22, the MAT 
data indicates with a predetermined code "ALL 1" (a binary 
value), for example, that cluster 14 is the last one in the 

10 packet 22. More in detail, in MAT area 16e, there are stored 
the numerical figures of the subsequent cluster 14, using two 
bytes on each cluster. According to this embodiment, when 
the cluster 14 stores no image data, for instance, in an 
unused state or an erased state, the value of MAT 16e is 

15 given with "ALL 0", and when the MAT 16e is the end of packet 
22, the value of MAT 16e is given with a predetermined code, 
for example, "ALL 1", that is, hexadecimal "FFFF " . 
Further, in a case where there is other cluster 14 following 
the packet 22, the value of MAT 16e is given with a value 

20 indicating the numerical figure of such a subsequent cluster 
14. 

Stored in the directory area 16d is information 
indicating a start cluster and a data assortment. The start 

25 cluster information is identification information, such as a 
start cluster No., indicating the cluster 14 which has stored 
the first portion of the image data on a unit image basis, 
that is, on each packet 22. Thus, in which cluster 14 an 
image field of data has been stored is specified. The 

30 information indicating a data assortment indicates an 
assortment of information stored in the storage unit 1, for 
example, image data, audio data, character data, program and 
so on. 
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1 In an application of the storagjjttit 1 having the 

storaWtapacity of 64M bits, 1024 pieces^Pthe clusters 14 
each having the capacity of 64k bits can be established. The 
respective clusters 14 are provided with numbers #0 to #1023 

5 in the sequence of physical arrangement. Assigned to the 
clusters #0 and #1 are the management areas 16A and 16B f 
respectively, and management data are stored therein. The 
management data, in the illustrative embodiment as shown in 
FIG. 2, includes header 16a, packet attribute 16c, directory 
10 16d and MAT 16e that are stored in the respective sub-areas. 
Stored in the remaining clusters #1 to #1023 are image data 
for example that also include header information particular 
to individual images. 

15 A single packet 22 is stored in one or more 

clusters 14. Consequently, it can also be said that a packet 
is a logical area in which stored is image data 
representative of an image field. Given to the packets 22 
are numerical figures in the practical sequence, for 

20 example, in the sequence of storing image data, etc. When 
some packet 22 is erased, the number given to that packet 
becomes a space, which will later on be allotted to new 
image data to be stored in that packet thereafter. A packet 
of the image data 22 is stored in a single cluster 14 or a 

25 plurality of clusters 14. In the last cluster 14, there 
sometimes happens to exist a space area 14a, FIG. 3. The 
number of packets 22 that can be stored in the storage unit 1 
is equal to the number obtained by subtracting 2 from the 
total number of the clusters 14 in the storage unit 1. 

30 

In the directory 16d, the number of the first 
cluster 14 on each packet 22 is stored. In the illustrative 
embodiment, as there are 1024 clusters, for instance, 10 bits 
are used for the start cluster numbers and other bits are 

8 
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left 



# 



ed. Unused directory is indicate 




f ALL 0". 



Further, according to the present illustrative 



embodiment, the management data areas 16A and 16B are 
5 provided with packet attribute areas 16c, respectively. The 
packet attribute 16c includes information indicating, on 
each packet 22, as to whether it is used or not, and in 
addition, may include indication concerning, for example, yes 
or no of writing over, yes or no of copy and yes or no of 

10 reading out. More in detail, the packet attribute area 16c 
may be provided, as shown in FIG. 4, by a bit map scheme in 
which one bit per a packet is allocated in an indication, and 
each of the bits indicates whether or not the associated 
packet 22 has been occupied. In the illustrative embodiment, 

15 binary H l" indicates the state of the packet 22 being 
occupied, while binary "0" indicates the state of the packet 
22 being free. A bit map pointer 17 indicates a specific 
packet position on the bit map. 

20 FIG. 5 shows an example of the packet attribute 16c 

in which a single packet 22 comprises one byte of which 4bits 
are used for indication of the packet attribute. The first 
bit bl of the most significant bit MSB indicates yes or no of 
writing over, writing protection being represented by "1", 

25 and allowance of writing over being represented by "0". In 
this case, it may be interpreted that the writing over 
includes erasing. The second bit b2 indicates vacancy or 
occupation of packet 22, "1" representing occupation, "O" 
representing vacancy. The third bit b3 indicates yes or no 

30 of copying of information stored in the storage unit 1, a 
copy inhibition being represented by "1", a copy allowance 
being represented by "0". Similarly, the forth bit b4 
indicates yes or no of reading out of information stored in 
the storage unit 1, reading out inhibition being represented 
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1 by "IT, reading out allowance being rep rese nted by W (T. For 
ins^^e, regarding a packet which ^^ame unusable on 
storage area 20, "11X1XXXX" is indicated as the packet 
attribute 16c, where "X" is a bit representing "don't care". 

5 

Stored in the header 16a are the number of occupied 
clusters, the number of remaining clusters, a maximum active 
packet number, first free packet number and parity 16b. The 
number of occupied clusters is data representative of total 

10 numbers of the clusters 14 in which image data are 
effectively written on the storage area 20. The number of 
remaining clusters is data representative of the number of 
clusters 14 which are available for writing of the image data 
on the storage area 20, that is, the number of free clusters 

15 14. There is sometimes a memory card 10 of which ROM area 
(not shown) stores data representative of a storage capacity 
of the storage area. In case of such a card, the number of 
occupied clusters and/or the number of remaining clusters are 
available for check, upon comparison of their numbers with 

20 the storage capacity, of rationality thereof. 

The maximum active packet number of the header 16a 
is data representative of a packet having the largest packet 
number among the packets 22 stored in the storage area 20. In 

25 this case, while there sometimes happens to exist erased one 
among a series of active packets, the largest packet number 
becomes the maximum active packet number. When the memory 
card 10 is mounted on a regenerative apparatus to read out 
the image data 20 on the card, the regenerative apparatus 

30 loads thereinto, as will be explained later, the packet 
attribute 16c and directory 16d. In such a case, referring 
to the maximum active packet number makes it possible to 
grasp the amount of use of those, and thus possible to 
restrict the loading area. The first free packet number 
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1 indi^^s youngest number among the fM^packets on the 
stor^^area 20. The first free pac^^ number can be 
written, for example, when the image data are reproduced by 
the regenerative apparatus. This makes it possible, when the 

5 memory card 10 is mounted on the electronic still camera 52 
(FIG. 6) to perform an image recording, to reduce a 
processing load of the camera 52. 

A header 16a may include a maximum active cluster 
10 number and a first free cluster number in addition to or 
instead of the maximum active packet number and the first 
free packet number. The maximum active cluster number is 
data representative of a cluster having the largest cluster 
number among the clusters 14 stored in the storage area 20. 
15 In this case also, while there sometimes happens to exist 
vacant one among a series of active clusters, the largest 
cluster number becomes the maximum active cluster number. 
The first free cluster number indicates youngest number among 
the free clusters on the storage area 20. The maximum active 
20 cluster number and the first free cluster number may provide 
the similar effects as discussed on the maximum active packet 
number and the first free packet number. 

The header 16a includes a parity area and be 
25 provided with one byte as a storage area designated with one 
address. The parity is obtained by means of calculation of 
the parity located in an address direction of bits associated 
with the respective digits all over the byte of the header 
16a, that is, in a vertical direction, and is stored in a 
30 memory location of the final address of the header data area 
16a. This calculation is realized by means of performing 
addition on each digit on a binary basis and deleting carry. 
Thus, it is possible to check normality of data contents of 
the header data area 16a. While the present illustrative 
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embo dim ent utilizes the parity check.^H is possible to 
empl^^a checking code system capable c^prrecting errors, 
for example, CRC code etc. 



5 Header 16a may include, in addition to the parity 

area, a user area for storing user data, for example, a card 
number, a name and so on, with which a user can provide the 
memory card 10. Further, the header 16a may include format 
version data for identification indication which indicates 

10 assortment of the card 10, for example, such that the card is 
for an image. The format version data is utilized, in a case 
where memory cards other than a predetermined kind of cards 
10 are connected to a recording apparatus and a regenerative 
apparatus, for example, in such a case that a memory card for 

15 use in data processing is mounted on an electronic still 
camera, for protection of those apparatuses and cards. 

By the way, as exemplarily shown in cluster #4 in 
FIG. 2, data 14c indicating an image quality mode is stored 

20 in a first cluster of some packet 22. The image quality 
mode 14c indicates a mode of an encoding compression of image 
and/or audio data for forming the packet 22. For example, 
the image data varies a packet of total data quantity in 
accordance with a standard mode, and the encoding compression 

25 mode such as a high density compression mode having a 
compression ratio one bit/pel for example, and thus varies 
the required number of clusters capable of storing a packet 
of compressed image data. According to the present 
illustrative embodiment, when the image data is stored in the 

30 memory card 10 in a recording apparatus such as an electronic 
camera, the image quality mode 14c is written into a first 
cluster 14b of the packet 22. This makes it possible for a 
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regen^B^ive apparatus, when regenerate^^) identify the 
number^T clusters 14 to be accessed. 

Now again referring to FIG. 1, the controller 3 is 
operative, in response to control signals transmitted through 
connector 5, to transmit enabling signal ES for read and 
write of data to the storage unit 1, and also to transmit 
address signal AD transmitted through bus 100 to the storage 
unit 1. As the control signals transmitted from or to a 
camera end, there are state signals AO, Al representative of 
distinction between an address signal or a data signal 
transmitted through the bus 100, read signal RD for read out 
of data, write signal WR for writing of data, busy signal 
* .BUSY indicating "now in processing" and so on. The 
controller 3 according to the illustrative embodiment has 
1° such a function that in the event that the card 10 is mounted 
onto the camera and management data is read out, control for 
reading out the management data from either the management 
area 16A or 16B of the storage unit 1 is performed, and 
thereafter a signal for erasing the management data on the 
area subjected to such a reading out is transmitted to the 
storage unit 1. Further, according to the controller 3, 
there is provided such a control that in the event that 
management data renewed at the camera end is transmitted, the 
renewed management data is written into the erased management 
area 16A or 16B, and upon completion of the writing, the 
other management area is erased to transcribe thereto the 
management data written in the one management area. The 
connector unit 5 is constructed by, for example, a connector 
having 20 pins along "IC memory card guideline" by Japan 
Electronic Industry Development Association (JEIDA). 

FIG. 6 shows an illustrative embodiment wherein 
such a storage management system as mentioned above is 
applied to a digital electronic still camera. In the 
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1 illustrative embodiment, a memory car^lO is detachably 
conr^^d to a digital electronic still^^era 52 through a 
connector 5. The camera 52 is a still picture photographing 
device which photographs a field by an image picking-up 
5 device 56 through an optical lens system 54 to store the 
image data representative of the field in the memory card 
10. The picking-up device 56 produces an output, which is in 
turn subjected to signal processing, such as color 
regulation, in a signal processing circuit 58 and converted 
10 into the corresponding digital data through an analog/digital 
(A/D) conversion circuit 60. Those digital data are 
processed with color separation and compression encoding in a 
signal processing circuit 62 and then transmitted to the 
connector 5 through a data selector 64. 

15 

The camera 52 has a console and display 66, which 
receives various manual instructions such a exposure, data 
compression mode and write protect designations, and also 
indicates the state of the system to the user, such as alarm 

20 indicative of the state in which there exists no idle cluster 
available to storing a record of image data. Console and 
display 66 transmits data representing the designations fed 
therein to a system control 68. The information on the state 
of the camera 52 is fed to the console and display 66 from 

25 the system control 68. 

The system control 68 is a control unit which not 
only controls the entire operatrons of the camera 52 but 
also writes data in the memory card 10. Connected to the 
30 system control 68 is a compression ratio setting circuit 70 
which is a circuit for setting a compression ratio of codes 
for image data to a signal processing circuit 62 in 
accordance with a data compress mode indicated by the console 
and display 66 under the control of the system control 68. 
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As the^ampression coding method, an orthgfc^nal transform 
such two-dimensional cosine tr^reform, or the 

sub-sampling, and the quantization are advantageously 
applicable. 



The data selector 64 is a selector circuit which 
sends out image data from the signal processing circuit 62 
and control data involved in the system control 68 
selectively through the connector 5 to the memory card 10. 
Connected to the data selector 64 are a management data 
alteration circuit 72 and a management data read-out circuit 
74. The management data alteration circuit 72 is a circuit 
which generates data to be written in the management areas 
16A and 16B of the memory card 10. The management data 
read-out circuit 74 reads out management data stored in 
management data areas 16A and 16B of the memory card 10 and 
then feeds those to the system control 68. 



In an operational condition, when the memory card 
10 is connected through the connector 5 to the camera 52, the 
system control 68 causes the management data read-out circuit 
74 to read out sequentially the header 16a - MAT 16e stored 
in management data area 16A (or management data area 16B) of 
the storage unit 1 of the memory card 10. More in detail, 
addresses of areas of the header 16a - MAT I6e of the 
management area 16A are designated by addressing circuit 76 
through address bus 78, so that the header 16a - MAT 16e read 
out from the management area 16A of the storage unit 1 are. 
read out by the management data read-out circuit 74 through 
the connector 5 and the data selector 64, When those 
management data are read out from the management data area 
16A and be transmitted to the system control 68, the system 
control 68 sends out the received signals through the 
connector 5 to the memory card 10. In the memory card 10, 

1 5 



1 



upon ^receipt of the receiving signals—the controller 3 



ii^xeceipt ol tne receiving signais_tj 
tra'^^B^ts to the storage unit 1 a si^^for erasing the 
content of the management area 16A, so that the content of 
the management area 16A are erased to prepare writing of 
5 renewed management data. 

The system control 68, upon receipt of the 
management data, first checks a format version included in 
the thus read out header 16a. According to the present 

10 illustrative embodiment, if such a format version has no 
indication for image, the console display 66 displays such an 
indication that the associated memory card is to be excluded. 
Further, if it includes a card number of a user, it also be 
displayed. Next, there is performed a parity check on the 

15 header 16a. A result of the parity check is compared with 
the parity included in the header 16a. This parity check is, 
as aforementioned, achieved by means of performing addition 
on each digit on a binary basis in an address direction of 
bits associated with the respective digits all over the byte 

20 of the header 16a and deleting carry. 

If a result of the parity check is preferable, the 
system control 68 carries out check as to the number of 
clusters. This check is to calculate a total number of 

25 clusters in the storage area from a card capacity read 
through the memory card 10 and check as to whether the total 
number of clusters is equal to a sum of the number of 
occupied clusters and the number of remaining clusters. The 
number of occupied clusters and the number of remaining 

30 clusters are the management data included in the header 16a. 
If it is successful in this check, the system control 68 
causes the console display 66 to display "ready to capture". 

The system control 68 controls, in response to an 
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1 opera^Mn of a capturing button of the <^&ple display 66, 
the picking-up device 56 so as to ^Wograph a field. 

The picking-up device 56 produces an output, which is in turn 
subjected to signal processing, such as color regulation, in 

5 a signal processing circuit 58 and converted into the 
corresponding digital data through an analog /digital (A/D) 
conversion circuit 60. Those digital data are processed with 
color separation in a signal processing circuit 62 and 
compression encoding in a compression ratio set by 
10 compression ratio setting circuit 70 and then transmitted to 
the memory card 10 through a data buffer 63, a data selector 
64 and the connector 5. 

At that time, the system control 68 reads MAT data 
15 16e from the management data area, and searches a cluster 
given with the vacant indication "all 0". The number of 
clusters necessary for storage of one packet 22 is calculated 
by the system control 68 based on the compression ratio 
designated by the compression ratio setting circuit 70. 
20 Thus, the system control 68 generates an address for 
designating a first storage location of the required clusters 
14 in the storage area 20, and transmits the same to the 
card 10. In the card 10, the control circuit 3 generates 
on the address bus 78 a storage location address in each 
25 cluster 14, so that the image data on the data bus 100 is 
written into the image data storage area 20. At that time, 
data representative of the image quality mode 14c according 
to the compression ratio is written into the first cluster 
14b. 

30 

Thus, when a packet 22 of image data and, if 
required, the associated audio data have been stored in the 
storage area 20, the system control 68 controls management 
data alteration circuit 72 to renew MAT 16e. That is, in 
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1 order to provide a continuity of the clusters 14 used in 
recq^^g of a packet 22 of image data, ^^ribed in MAT 16e 

are rae associated successive cluster numbers corresponding 
to the clusters 14, respectively, and w all 1" is described 
5 in the last cluster. The management data alteration circuit 
72 transfers the thus renewed MAT data 16e to card 10 f and 
such a data is written into the management data area 16A. 

Similarly, the directory 1 6 d is also renewed. 

10 Alteration of the directory 16d is performed on data 
assortment and a start cluster. The start cluster is a first 
cluster number of a series of clusters used in recording of 
a packet 22 of data. This is formed in the management data 
alteration circuit 72 and be stored in the management data 

15 area 16A of the card 10. 

The system control 68 next renews the packet 
attribute 16c, that is, sets the attribute indication on the 
packet 22 stored in the card 10. According to the bit map 

20 scheme shown in FIG. 4, there is provided an occupied state 
indication "1" for the packet attribute bit of the stored 
packet 22. According to the scheme shown in FIG. 5, a bit b2 
indicating an vacant state or an occupied state of the 
packet 22 is set to an occupied state indication ,T 1". 

25 Further, there are set a bit bl indicating yes or no of 
writing over, a bit b3 indicating yes or no of copy, and a 
bit b4 indicating yes or no of reading out, in accordance 
with a state set on the console display 66. Those data are 
also transferred to the management data area 16A of the card 

30 10. 

Finally, the system control 68 performs rewriting 
of header 16a. An addition of the number of occupied 
clusters is carried out in accordance with the number of 
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^required for storage of a packet 
ion of the number of remaining 




Ilpff data, while a 
sters is carried 



out, so that the first free packet number is renewed. If 
there is change in the maximum active packet number, this is 
to be renewed. It is similar also on the first free cluster 
number and the maximum active cluster number. There is 
formed the parity located in an address direction of bits 
associated with the respective digits on the whole data of 
the thus renewed header 16a as a result, that is, in a 
vertical direction, and as a result the parity 16b is 
renewed. The renewed header 16a is written into the 
management data area 16A. 



into the memory card 10, written into the card 10 is the 
image data 20, MAT 16e, directory 16d, packet attribute 16c 
and header 16a in the order named. In this case, if there 
happens such a matter that the card 10 is pulled out from the 
connector 5 in mid course of these serious operations, or if 
there is occurrence of inadvertent accident such as 
disconnection of the electric power supply at the system 
(camera) when rewriting of the management information is 
carried out, the management information would be lost, since 
it is after erasing of the management information. According 
to the memory card 10 in the present embodiment, however, 
there has been stored the same management information in the 
management data area 16B, and thus it is possible to produce 
refreshed management data by means of repetition of the 
interrupted operation, upon again reading the same management 
information. In such a situation, when the management data 
is read out from the management data area 16B later, only a 
necessary portion of the management data on the management 
data area 16B is read out without erasing. As a result, it 
is possible to effectively perform recording and reproduction 



As explained. above, in storage of the image data 
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operations of the memory card 10 later. After the renewal of 
the^J^Lgement data is performed in its ^^rety, so that the 
management data is completely stored in the management data 
area 16A, the controller 3 provides such a control that the 
content of the management data area 16B is erased, and the 
refreshed management data stored in the management data area 
16A is transcribed to the management data area 16B, thereby 
preparing for the next time of data alteration. 



While the above illustrative embodiment has been 
explained such a case that the management data consists of 
four pieces of management data such as header 16a-MAT 16e, 
the present invention is not restricted by the number of such 
pieces of management data and also the data management 
^ scheme. That is, the present invention includes any systems 
provided with at least two management areas each for storing 
information necessary for management of main data. Further, 
according the above illustrative embodiment, while EEPROM has 
been explained by way of the example as the storage unit of 
^ the memory card, other semiconductor memories such as SRAM 
may be used. Furthermore, according the above illustrative 
embodiment, while it is so arranged that in the inside of the 
memory card 10 the management data renewed in one of the 
management areas is written into the other management area, 
25 it may be modified such that the management data renewed from 
the system or camera end is written into the other management 
area again from the camera end. 



As explained above, according to the present 
invention, the memory card is provided with at least two 
management areas for storing management information for 
management of data storage state. Thus, if there is 
occurrence of accident such as disconnection of the electric 
power supply at the system or camera end when rewriting of 
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ement information is carried 



fon one of the 



manag^rent areas, it is possible, upon read-out of the 
management data stored in the other management area, to 
continuously perform the rewriting of the management 
information. Consequently, according to the present 
invention, it is possible to prevent the management data of 
the card from disappearing, and also to avoid such serious 
problems that inadvertent accidents at a host end such as 
camera end disenable development of the contents of the card, 
or cause the card to be unavailable. 



with reference to the particular illustrative embodiment, it 
is not to be restricted by the embodiment but only by the 
appended claims. It is to be appreciated that those skilled 
in the art can change or modify the embodiment without 
departing from the scope and spirit of the present 
invention. 



While the present invention has been described 
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CLAIMS 

1. A memory card detachably connectable to a host 
processing apparatus for storing data transmitted from 
said host processing apparatus wherein 

said memory card is provided with a storage area 
divided into a plurality of storage units each having a 
predetermined storage capacity, and 

said storage area comprises at least two management 
areas each for storing management information for 
managing a storage state of data stored in each of the 
storage units. 

2. A memory card according to claim 1, wherein said 
storage area includes; an additional storage unit for 
storing data, said at least two management areas being 
formed in said additional storage unit. 

3. A memory card according to claim 2, wherein said 
additional storage unit is constructed with a 
semiconductor memory. 

4. A memory card according to claim 3, wherein said 
semiconductor memory is an EEPROM. 

5. A memory card according to claim 3, wherein said 
semiconductor memory is an SRAM. 

6. A memory card according to claim 1, wherein said 
memory card further comprises a controller for performing 
a control of read/write of the data to the storage area, 
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and a connector unit detachably connectable to the host 
processing apparatus to said controller and storage area. 

7. A memory card according to claim 6, wherein said host 
processing apparatus is an electronic still camera. 

8. A memory card according to claim 6, wherein said 
plurality of storage units are constructed with a 
semiconductor memory. 

9. A memory card according to claim 8, wherein said 
semiconductor memory is an EEPROM. 

10. A memory card according to claim 8, wherein said 
semiconductor memory is an SRAM. 

11. A storage management system in a memory card 
detachably connectable to a host processing apparatus for 
storing data transmitted from said host processing 
apparatus and in addition management information for the 
data, wherein 

said memory card is provided with at least two 
management areas each for storing management information 
for managing a storage state of data, and 

said host processing apparatus provides such a 
control that when data of said memory card is rewritten, 
the previous management information stored in said memory 
card is read out from one of the management areas to 
produce new management information as to rewriting of the 
data, and the new management information is written into 
said at least two management areas of said memory card. 
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12. A accordin 9 to claim 11, wh^^h said host 
processing apparatus is an electronic still cameras. 

13. A storage management system in a memory card 
detachably connectable to a host processing apparatus for 
storing data transmitted from said host processing 
apparatus and in addition management information for the 
data, wherein 

said memory card is provided with at least two 
management areas each for storing management information 
for managing a storage state of data, and 

said memory card is adapted in rewriting of data, to 
write management information after rewriting into one of 
said at least management areas, and after completion of 
writing, to transcribe the management information written 
into said one management area to the other management 
area, so that the refreshed management information is 
stored in said at least two management areas. 

14. A storage management system substantially as 
described herein with reference to any one of the 
figures . 

15. A memory card substantially as described herein with 
reference to any one of the figures. 
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